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Microstructure and wear resistance of laser amorphous—
nanocrystals reinforced Ni-based coating on TA1S titanium
LI Jianing' > GONG Shuili' LI Huaixue' SHAN

Science and Technology on Power Beam Processes

alloy
Feihu'( 1.
Laboratory Beijing Aeronautical Manufacturing Technology Re—
Beijing 100024 China; 2. Aviation Industry
Corporation of China Beijing Institute of Aeronautical Materials
Beijing 100095 China) . pp 57 —60

Abstract:  Coaxial powder feeding laser cladding of the
Ni60A-Ni coated WC-TiB,-Y, 0, mixed powders on the aviation
material TA15 titanium alloy substrate can form an amorphous—

search Institute

nanocrystals reinforced composite coating. Such coating was re—
searched by means of the microstructure observation the micro—
hardness test and the dry friction and wear test at room tempera—
ture. Investigation indicated that the such coating mainly consis—
ted of y{ Fe Ni) WC a-W,C M,,C Ti-B compounds Ti-Al

intermetallics V carbides.

Amorphous nanocrystalline and the other crystalline phases were

amorphous phases and the Mo Zr

existence in such coating. This coating also exhibited a better
wear resistance than TA15 titanium alloy and abrasive grain
wear mechanism and the adhere wear mechanism did the process
at the same time during the dry sliding wear process. The pro-
ductions of the nanocrystals made the worn surface more smooth
favoring the decrease of the coefficient of friction and the wear
volume losses.
Key words: laser cladding; surface modifications; wear

properties

Weld defect detection by X-ray images method based on
LI Xuegin' LIU Peiyong® YIN
School of Mechanical Engineering

Fourier fitting surface
Guofu® JIANG Honghai’ ( 1.
and Automation Xihua University Chengdu 610039 China; 2.
School of Manufacturing Science and Engineering Sichuan Uni—
Chengdu 610065 China; 3. School of Electrical and
Mechanical Engineering Kunming University of Science and
Technology Kunming 650504 China) . pp 61 — 64
Abstract:  To solve such problems as the strong noise

low contrast and complex background of X—<ay image in the weld

versity

defect detection a method of the noise reduction weld edge seg—
mentation and defects extraction was proposed. The fast discrete
curvelet transform and cycle shift were applied to reduce noise of
the weld image and the Otsu method was utilized to extract the
weld region by the column gray curves of the image. Cubic Fou—
rier curve was used to fit the column gray curves after preprocess—
ing of weld image and the adaptive threshold surface was con—
structed by extending fitting curves to 3D space. Finally the
background and the defect area were segmented accurately with
the gray differences of 3D gray image between the original image
and the reconstructed surface. Experiment results show that the
method can extract weld defects accurately. Compared with tradi—
tional defect detection algorithm it has the lower undetected rate
and fewer misinterpretations
95% .

Key words:

the accuracy rate could reach

X-ray; weld image; defect detection; cur—
velet transform; Fourier fitting

Effects of laser scanning welding process on porosity rate of
aluminum alloy ZHOU Litao  WANG Wei WANG Xuyou
WANG Shiyang SUN Qian ( Harbin Welding Institute China

Academy of Machinery Science and Technology Harbin 150028
China) . pp 65 -68 72
Abstract:

using laserscanning welding. The effects of such scanning pa—

Research of 6061 aluminum alloy was done by

rameters as track width and frequency on porosity tendency were
studied. The result showed that laserscanning welding with the
path of vertical parallel and circular to welds can reduce the po—
rosity of aluminum alloy compared with laser welding without
scanning and the circular pattern was the best. The scanning
width and scanning frequency of laser also have important influ—
ence on porosity which can be controlled within 0. 5% as the
scanning width was greater than 0. 65 mm and scanning frequen—
cy was from 100 to 220 Hz. The producing of porosity was asso—
ciated with weld shape and the lower of depth-to-width ratio of
the weld can help to control the porosity.

Key words: aluminum alloy; laser scanning welding; po—

rosity inhibition

Corrosion behavior of weld joints of substation grounding
grid FENG Lajun' DENG Bo' YAN Aijun’ ZHANG
Jing' (1. Material Corrosion and Protection Key Laboratory of
Xian Xi‘an University of Technology Xian 710048 China; 2.
Shaanxi Electric Power Research Institute Xian 710054 Chi-
na) . pp 69 -72
Abstract:

of the weld metal using in grounding grid

To provide foundation for corrosion protection
the corrosion differ—
ence between the weld and base metal of grounding grid was
studied by electrochemical noise and field coupon method. The
results showd that there were many transients in the time series of
the weld of Q235 steel for grounding grid in soil of Shaanxi Xi—
aoyi substation while a few transients in the time series of the
Q235 base metal which indicated that weld corrosion was more
sensitive to discharge voltage of grounding grid. The noise resist—
ance of the weld metal Rn was 3.38 x 10* Q/cm’ during the
and the Rn of the weld was 1. 44 x 10*

The corrosion rate of the weld metal was 0. 067 mm/a

corrosion process
Q/em’.
and for the welded joint was 0.077 mm/a. The based metal was
in a uniform type of corrosion and the weld was mainly in a pit-
ting type of corrosion.

Key words: electro—

grounding grid; weld corrosion;

chemical noise; localized corrosion

Research on toughness weak points of joints of NiCrMoV re—
fractory steel for manufacturing steam turbine rotor LI
Yifei' CAI Zhipeng' PAN Jiluan' LIU Xia'> WANG Peng’
HUO Xin> SHEN Hongwei’( 1. Department of Mechanical En—
gineering Tsinghua University Beijing 100084  China; 2.
Shanghai Electric Power Generation Equipment Co. Lid.
Shanghai 200240 China) . pp 73 -76 80

Abstract:  The toughness weak points of multidayer and
multi-pass weld of 30Ci2Ni4MoV refractory steel steam turbine
welded rotor were studied by means of simulated heat welded lay—
ers with the emphasis on the forming of the toughness weak points
and its influence on the toughness. The methods of optical micro—
scope analysis scanning electron microscopy analysis and trans—
mission electron microscope analysis were utilized. The experi—
mental results show that there are many M-A constituents in the
carbon—ich areas of welded layers which is disadvantageous to

the toughness. The influence of the M-A constituents on the weld



